background: Patient-centredness is one of the core dimensions of quality of care. It can be monitored with surveys measuring patients' experiences with care. The objective of the present study was to determine to what extent gynaecologists, physicians specializing in infertility and nurses can estimate the level of patient-centredness of their clinic.
Introduction
'I believe that patient centredness ought to have stature as a dimension of quality in its own right' (Berwick, 2009). This 'confession of an extremist' touches upon the paradigm shift within healthcare that we are facing. Patient-centredness of care is getting more attention, and healthcare professionals are more often recognizing it as one of the core dimensions of quality of healthcare (Institute of Medicine, 2001) . Patient-centred care is described as healthcare that respects the individuality, values, ethnicity, social endowments and information needs of each patient (Berwick, 2002) . Nevertheless, it is not yet accepted as part of usual care everywhere (Grol, 2001; Berwick, 2009) . This is also the case in reproductive medicine (Gunby et al., 2008; van Empel et al., 2008; Nyboe Andersen et al., 2009) . With .80 million people worldwide affected by fertility problems, infertility should be considered one of the major health problems of the 21st century (Nachtigall et al., 2009) . Traditionally, high-quality fertility care focuses on measures such as effectiveness and safety (Schmidt, 2006; Nachtigall et al., 2009; Dancet et al., 2010; van Empel et al., 2010a) . However, due to the accompanying physical and emotional stress, delivery of patient-centred fertility care is important and improvement is needed (Schmidt, 2006; Dancet et al., 2010; van Empel et al., 2010a) . One of the proposed methods for determining the level of patientcentredness of care is assessing patients' experiences with care delivery (Delnoij, 2009; van Empel et al., 2010b) . In this context, validated questionnaires asking for patients' experiences with care, such as the American Consumer Assessment of Healthcare Providers and Systems (Davies et al., 2008) , have been developed. Rationales for the development of such questionnaires are to inform patients when they need to choose a healthcare organization and to gain information by monitoring patients' experiences in addition to the traditional outcome measures (Coulter and Ellins, 2006; Elwyn et al., 2007) . Perhaps most importantly, assessing patients' experiences can provide insight into the quality of care through the patients' eyes and can help healthcare staff to understand their patients' preferences, wishes and needs (Coulter and Ellins, 2006) . Therefore, feedback from these surveys about patients' experiences is increasingly seen as an important component of healthcare quality improvement (CheragiSohi and Bower, 2008; Black and Jenkinson, 2009) . Making weaknesses in care visible to healthcare professionals may lead to noticeable quality improvement (Audet et al., 2005; Fung et al., 2008; Riiskjaer et al., 2010) . This visibility is particularly needed if professionals' perceptions of their patients' experiences with care are not in line with the actual situation. That this may impede their willingness to change something in the care they deliver is plausible (Arnetz, 1999; Jung et al., 2002; Davis et al., 2006) . The aim of this study was to determine to what extent gynaecologists, fertility specialists and fertility nurses can estimate their patients' experiences, as a measure for patient-centredness and quality of care, with the validated patientcentredness questionnaire-infertility (PCQ-infertility; van Empel et al., 2010b) .
Materials and Methods

Data collection
Participants, setting and data collection Data for this cross-sectional study were collected as part of a larger multicentre study (van Empel et al., 2010b) that included patients as well as healthcare professionals from 29 Dutch fertility clinics. In the Netherlands, IVF, including ICSI, is only performed in 13 IVF-licensed hospitals: eight university hospitals, four general hospitals and one private clinic (type 1). In a hospital without an IVF laboratory, physicians can start up and monitor IVF, then refer the patient to a licensed hospital for the oocyte retrieval and embryo transfer (type 2). The remaining clinics are hospitals that cannot provide IVF/ICSI treatment (type 3). The clinics participating in this study were two university fertility clinics and one tertiary fertility clinic (type 1), 12 type 2 clinics that offer IVF and ICSI treatments in collaboration with one of the type 1 clinics and 14 intermediate or small hospitals (type 3 clinics).
Patients in this study were infertile couples who had undergone, or were undergoing, a medically assisted reproduction treatment. Fertility clinics were asked for the address files of all patients who underwent medically assisted reproduction between April and June 2009, which the clinics extracted with the aid of their diagnosis and treatment combination coding system. A random sample of 1189 couples was taken from the database in which 3061 individual patient couples were registered. The number of sampled couples at each clinic depended on the size of the infertility outpatient clinic, which ranged from 25 couples for smaller clinics to 75 couples for the largest IVF centres.
The institutional ethics committee provided the ethical approval for this project. Instructions, a refusal form and a postage-paid return envelope were sent with each questionnaire. The couples were asked to complete the questionnaire together. The data were collected in the summer of 2009. For more information about patient data collection, the reader is referred to van Empel et al. (2010b) .
The sample of healthcare professionals consisted of 194 gynaecologists, fertility specialists and fertility nurses from the same 29 Dutch fertility clinics. Names and addresses were obtained from the address directory of the Dutch Association of Obstetrics and Gynaecology, hospital websites and the secretary of the fertility clinic. One week before the questionnaires were posted, the principal investigator and Head of the Department of Reproductive Medicine of the Radboud University Nijmegen Medical Centre (J.A.K.) e-mailed all physicians a personal invitation. Physicians who responded positively to this first e-mail message, but failed to fill out the questionnaire received an e-mail reminder 3 weeks later. Those who did not respond at all received another hard copy of the questionnaire by post. Nurses received a questionnaire by post, and non-responders received another copy 3 weeks later. All data from the professionals' questionnaires were collected in September and October 2009 and stored anonymously.
Questionnaires
The PCQ-infertility is composed of 46 questions about patients' experiences with fertility care. Items for the development of the PCQ-infertility were generated from qualitative research involving seven focus groups with 54 Dutch infertile patients. The patient-centredness principles of the Picker Institute (www.pickerinstitute.org) and a literature study (Dancet et al., 2010; van Empel et al., 2010b) were used for this purpose. Then, in a random multicentre validation study, the pilot version of the PCQ was assessed for feasibility, reliability and validity (van Empel et al., 2010b) . This resulted in the final and validated version of the PCQ, comprising 46 items organized into one total scale and seven reliable subscales. The subscales were 'Accessibility' (2 items), 'Information' (11 items), 'Communication' (7 items), 'Respect for patients' values' (7 items), 'Continuity and transition' (7 items), 'Patient involvement' (3 items) and 'Competence' (6 items). The questions ranged from experiences of communication with the medical staff to experiences with continuity of care. For example, 'Did the physician listen to you carefully?' and 'Did you have a lead physician for treatment decisions and evaluation?' The PCQ also included three single items: 'Being seen within 3 weeks after doctor's appointment was made', 'Waiting time between first visit and receiving treatment plan' and 'Unnecessary' waiting time between two treatments'. In the four answering formats, the most positive answer scored 3 points and the most negative, 0: (i) Yes (3), No (0); (ii) Never (0), Sometimes (1), Usually (2), Always (3); (iii) Definitely not (0), Perhaps not (1), Perhaps (2), Yes, definitely (3); and (iv) No (0), Yes, but insufficiently (1), Yes, definitely (3). For each individual care aspect, an experience score can be calculated, which can range from 0 (most negative) to 3 (most positive). For a further detailed description of the PCQ and the ultimate version, the reader is referred to van Empel et al. (2010b) .
The healthcare professionals all received the same version of the PCQinfertility so that we could perform this 'agreement' study appropriately. This version of the questionnaire is available as supplementary data. When they filled out the questionnaire, professionals were asked to consider the average fertility couple treated in their clinic. The questionnaire was pretested in a cognitive interviewing approach to ensure that professionals used the same definition of the 'average couple'. We determined whether they could fill out the PCQ-infertility with their patients' perspective in mind. We also investigated whether they interpreted the questions in the same way that the patients did. Two gynaecologists and two fertility nurses completed these cognitive interviews (Willis, 2005) . This resulted in some small adjustments to the question format and two different versions-one for the physicians and the other for the nurses. For example, the following format was used for physicians: 'Has your patient been informed about several treatment options?' The following configuration was used for nurses: 'Have patients been informed about several treatment options?' Finally, we added four questions about the background characteristics of healthcare professionals to the questionnaire, namely age, gender, function (i.e. nurse or physician) and duration of work experience.
Data analysis
All analyses were performed using SPSS (version 16.0 for Windows w , SPSS Inc., Chicago, IL, USA). We used descriptive statistics to describe both study groups. The total scale (level 1), seven subscales (level 2) and 46 items (level 3) of the PCQ-infertility were used as a framework for the data analyses. Given the large sample sizes of both populations (n . 30), we assumed that the sampling distribution would tend to be normal on the basis of the 'central limit theorem' (Field, 2009 ). This justifies the calculation of means and standard deviations (SDs) and the use of parametric tests (Field, 2009 ).
We calculated a mean experience score (0 ¼ most negative and 3 ¼ most positive) for each item for patients and professionals in general, and for physicians and nurses separately. Then, for the total scale and each subscale, we computed a mean score for the same populations (range 0 -3) by summing up the responses on the individual items and dividing these sum scores by the number of items filled out. When items were missing within a subscale, we calculated an imputed mean score for patients and professionals. However, participants who completed 50% or less of the items within a subscale were excluded from further analyses within that subscale, according to the scoring method described in van Empel et al. (2010b) . We used the technique of summing and averaging the scores on the PCQ in this study for two reasons. First, the validation study of the PCQ revealed a reliable total scale and seven reliable subscales, each composed of several individual items (van Empel et al., 2010b) , which justifies the use of sum scores for every scale. Secondly, the multi-item measure PCQ is a Likert-like scale that is commonly used in social sciences and medicine when a subjective issue is studied (Likert, 1932; Gliem and Gliem, 2003) . The total scale of the PCQ, as well as all its subscales, can be considered Likert-like. Hence, summing and averaging of responses to questions within the PCQ and subscales are required.
Comparison of patients' experiences with professionals' perception of experiences
We calculated a mean difference score for all three levels by extracting the patients' mean score from the professionals' mean score matched for the corresponding hospital. Consequently, mean difference scores varied between 23 and 3. A value of 0 indicates the professional's correct estimation of the patient's score. A negative mean difference score implies the professional's underestimation of patient-centredness, whereas a positive mean difference means an overestimation. Mean difference scores between 20.3 and 0.3 (i.e. 10% of the maximum difference score) were considered clinically irrelevant for the present study's purposes-a minimal threshold for clinically relevant differences (Bombardier, 2000; Kirwan, 2001; Brozek et al., 2006) .
We evaluated the effects of professionals' age, gender and duration of working experience on mean difference scores with univariate linear regression analyses (P , 0.05). At all three levels, independent sample t-tests were used to detect statistical differences of mean scores between: (i) patients and professionals, (ii) patients and physicians and (iii) patients and nurses. For each type of fertility clinic, we compared means between patients and professionals (i.e. physicians and nurses) to detect statistical differences at the same three levels. In this specific subanalysis, the group of professionals was taken altogether and not divided into physicians and nurses because the group sizes would be too small. With regard to significance, P , 0.05 was considered statistically significant. We used the Bonferroni correction method (P ¼ 0.05) to control for all multiple comparisons. These subgroup analyses were conducted because studies have shown that organizational aspects of fertility care, such as receiving care from a trained fertility nurse, are determinants of the level of patient-centredness (Mourad et al., 2009; van Empel et al., 2010c) .
Results
Respondents
Of the 160 (83%) gynaecologists, fertility specialists and fertility nurses who filled out the questionnaire, 112 were physicians and 48 were fertility nurses. These nurses worked in 10 of the 29 fertility clinics. The median number of professional participants per hospital was seven (range 1-19). The non-responders consisted of 28 physicians (18 male and 10 female) and 6 nurses (1 male and 5 female).
Altogether, 888 couples completed the PCQ-infertility (75% response rate). Sixty-two couples returned a refusal form with several reasons for not participating, including being too emotional or having little experience with the fertility clinic. One participant filled out ,50% of the total questionnaire, and was therefore excluded from analysis. Table I presents For professionals, this includes median duration of work experience in fertility care in years. For infertile couples, it is the median duration of infertility in years.
Professionals' perceptions of patient-centredness
Data analyses
Mean scores and mean difference scores
The patients' and professionals' mean scores on the total scale of patient-centredness were 2.19 and 2.14, respectively (Table II) . The mean professional scores of the seven subscales of patientcentredness varied from 1.76 to 2.44. Univariate linear regression analyses showed no significant effects of professionals' age, gender or duration of working experience on mean difference scores (data not shown).
Patients' experiences and professionals' perceptions of patients' experiences-level 1
As Table II shows, the professionals' perceptions of the overall level of patient-centredness of fertility care did not differ from that of their patients.
Patients' experiences and professionals' perceptions of patients' experiences-level 2
Fertility care professionals taken altogether evaluated the dimensions 'Accessibility', 'Communication', 'Patient involvement' and 'Competence' less positively than their patients, whereas the professionals overestimated the dimension 'Continuity and transition'.
Table II also shows mean difference scores between patients and physicians and between patients and nurses for all subscales. Nurses and physicians were significantly more negative about their patientcentred performance regarding 'Accessibility' of care and 'Patient involvement' than their patients were. Only nurses overestimated the domains of 'Information' and 'Respect for patients' values', although the latter was the only one that was clinically relevant. In contrast, physicians did not misjudge these domains.
When comparing mean difference scores at the level of type of fertility clinic, the professionals evaluated the aspects related to 'Communication' significantly more negatively than did the patients at fertility clinics offering IVF and ICSI (type 1). 'Continuity of care' was overestimated by professionals at fertility clinics types 1 and 3. Furthermore, professionals at type 2 fertility clinics estimated most domains correctly (data not shown).
Patients' experiences and professionals' perceptions of patients' experiences-level 3
Tables III and IV present only the significant and clinically relevant mean differences of the items. Professionals significantly and clinically relevantly misjudged 27 of 46 aspects of patient-centred care. They underestimated 15 care aspects (Table III) The mean difference is significant (P , 0.05) based on independent sample t-tests corrected with the Bonferroni one-way ANOVA, and is also clinically relevant (i.e. mean difference ≥0.30 or ≤ 20.30). The mean difference is significant (P , 0.05) based on independent sample t-tests corrected with the Bonferroni one-way ANOVA.
estimated the accessibility of the medical team for questions (Q2) and the comprehensiveness of the information on investigations (Q5) more negatively than their patients. In contrast, physicians rated seven care aspects and nurses nine care aspects more positively than their patients did (Table IV) . For example, only nurses significantly overestimated Q30 'Staff paid attention to the emotional impact of infertility' and Q29 'Personal attention and support of nurses'. Overall, physicians were more likely to underestimate their performance for individual care aspects, whereas nurses tended to overestimate. If we group the results by type of fertility clinic, we see that professionals working in type 3 fertility clinics that do not provide IVF or ICSI overestimated most items. Differences between patients and professionals of the two other types of fertility clinics were comparable, although the mean difference scores of clinics providing IVF and ICSI were greater (data not shown).
Discussion
Our study shows that the healthcare professionals' perceptions of their patients' experiences with fertility care are not in line with the patients' actual experiences. Generally, healthcare professionals underestimated their performance. However, we found a notable overestimation of some care aspects. The ratings for patients and professionals did not differ significantly for the overall measure for patient-centredness (level 1 Mean difference, ranging from 23 to 3, is calculated by extracting the patients' means from the professionals'/physicians'/nurses' means. Multiple comparisons were controlled for using the Bonferroni correction method (P , 0.05). ' -' indicates that a not significant or clinically irrelevant mean difference of that specific item was found in that study population. Professionals' perceptions of patient-centredness patient-centredness, some disagreement between professionals' and patients' perceptions became apparent. However, the discrepancy between ratings was clearest at the most detailed level (level 3): single care aspects with the highest improvement potential according to infertile patients (van Empel et al., 2010b) were significantly misjudged by their physicians and nurses. Previous studies have compared physicians' perceptions about the general quality of care with those of patients, and these studies have shown poor correlations (DiMatteo and DiNicola, 1981; Merkel, 1984; Rashid et al., 1989; Hall et al., 1999; Jung et al., 2002; Zandbelt et al., 2004; Davis et al., 2006) . However, to the best of our knowledge, this is the first study that has investigated whether professionals can estimate the level of actual patient-centredness of care within reproductive medicine. Furthermore, fertility nurses also participated in this study: they are important members in the patient's care network in reproductive medicine (Brucker and McKenry, 2004; Mitchell et al., 2005; Laurant et al., 2008; Mourad et al., 2009; van Empel et al., 2010c) . Fertility nurses should be involved in healthcare improvement initiatives, particularly in the context of delivering patient-centred care, which requires a more holistic approach (Brucker and McKenry, 2004; Bisognano, 2010; Omu and Omu, 2010) .
The participation of nurses in this study led to the observation of substantial differences between physicians' and nurses' perceptions of their patient-centred performance, which contrasts with other studies (Duclos et al., 2008; Omu and Omu, 2010) . In general, the nurses tended to overestimate their own performance more than physicians did. The physicians were more critical about interpersonal care aspects, such as communication and empathy, than nurses were. This is somewhat surprising because such care processes take place in the examining room where both the patient and the physician participate personally (Merkel, 1984; Duclos et al., 2008) . However, the discrepancy is consistent with the finding that doctors cannot judge the role preference of patients in decision-making (Say and Thomason, 2003) . It is also remarkable that the nurses considered the personal attention and support they provided more positively than the patients did. Both observations deal with differences in selfreflection between nurses and physicians. This might be due to conflicting ideologies and perceptions of role definition (McMahan et al., 1994; Mitchell et al., 2005) .
Remarkably, all but two items that the professionals overestimated are those care aspects that, in the patients' opinion, have the greatest improvement potential-see Table IV (van Empel et al., 2010b) . Mean difference, ranging from 23 to 3, is calculated by extracting the patients' means from the professionals'/physicians'/nurses' means. Multiple comparisons were controlled for using Bonferroni correction method (P , 0.05). 95% CI ¼ 95% confidence interval. ' -'indicates that a not significant or clinically relevant mean difference of that specific item was found in that study population. lead physician'. In other words, the items that patients deem most important-and which they experience most negatively-are the ones that their physicians and nurses overrate. Professionals may have less insight into these care processes, since these involve mainly the organizational aspects of care and are affected by external influences such as office policies and schedules (Davis et al., 2006) . Nevertheless, these care aspects are clearly the ones a medical team should focus on when they are making improvement plans. Some limitations need to be addressed. First, the sample of professionals was not randomly taken, since the numbers of physicians and nurses working in the fertility clinics were limited. The selection of physicians and nurses who participated might not be fully representative of the total group of professionals in Dutch fertility care. Nonetheless, the high response rate of 83% might compensate for this selection bias. Secondly, it is unclear whether our results reflect answering tendencies (e.g. physicians were more critical than patients or gave socially desirable answers) or whether professionals really misjudged. However, given the large number of participants and the significant differences, the latter becomes more probable. Thirdly, professionals had to consider 'the average patient' when filling out the questionnaire. One should bear in mind that the average patient does not exist, since experiences with care of an individual person are influenced by one's personal view, background and situation. By pretesting our questionnaire with cognitive interviews with several physicians and nurses, we tried to ensure that they had the same definition of 'the average couple'. Unfortunately, we could not link the individual patient's responses to those of their 'own' physician, which would have been the best methodological approach. However, because of the specific characteristics of fertility care (e.g. 'high frequency' visits and weekend visits), patients are treated by a medical team rather than one physician, and the PCQ had to be filled out by patients accordingly. Another possibility for testing agreement between professionals and patients would have been to cluster the two groups at the hospital level. However, due to the small numbers of participants in most fertility clinics, the statistical power was too low for such an analysis.
Given the finding that professionals' perceptions of care were not in line with their patients' experiences, increasing professionals' knowledge and awareness of their patients' experiences is the first step in changing their professional performance and breaking some barriers towards reaching a higher level of patient-centredness. Moreover, feedback should be provided not only to the lead physician, but also to the nurses and other specialists involved in the fertility patients' care network. They all need to know the weaknesses in healthcare delivery from their patients' perspective, as this network is especially important in fertility care (Brucker and McKenry, 2004; Mitchell et al., 2005) . A reliable and valid measurement instrument is now available in reproductive medicine (PCQ; van Empel et al., 2010b) , so patientcentredness could be positioned next to other quality measures in fertility care, such as pregnancy rates and frequency of multiples (Nyboe Andersen et al., 2009) . Consequently, these measures together can guide fertility care organizations to adopt holistic approaches to improve their services.
Furthermore, as emotional stress is one of the main reasons for couples to drop out of fertility treatment, the improvement of patientcentredness of care could also be very important in decreasing high drop out rates in clinics (Smeenk et al., 2004; Domar et al., 2010) .
If clinics invest in improving their patients' experiences with care, it might remove some of the physical and emotional burden of fertility treatment that prevents couples from achieving pregnancy and eventually a child (Mourad et al., 2009) . Finally, improving patientcentredness of care could also have a positive impact on the job satisfaction of the medical staff. Glasper (2010) has shown that there is a strong association between the experiences of patients and staff. A higher level of patient-centredness of care contributes to a higher level of professional satisfaction among nurses and physicians (Haas et al., 2000; Hayes et al., 2010) .
In summary, patient-centredness of care is increasingly acknowledged as one of the core dimensions of quality of care, especially in reproductive medicine (Dancet et al., 2010; van Empel et al., 2010b) . It can shift power towards patients and requires a change in the mindset of professionals (Grol, 2001; Audet et al., 2005; Elwyn et al., 2007; Berwick, 2009; Waddimba et al., 2010) . Critical steps are needed to achieve improved self-reflection and behavioural change of professionals in knowledge, awareness, and attitudes (Cabana et al., 1999; Greco et al., 2001; Davis et al., 2006) . Although there is no consistent proof of effectiveness in the literature (Vingerhoets et al., 2001; Jamtvedt et al., 2006; Cheragi-Sohi et al., 2008; Hysong, 2009) , we suggest providing fertility care professionals with feedback about patient-centredness that is as detailed as possible.
Supplementary data
Supplementary data are available at http://humrep.oxfordjournals.org/.
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